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DETAILED ACTION 
Claim Objections 

1 . Claim 20 is objected to because of the following informalities^ it appears tfiat "the 
diffusion layer is for diffusing volatile components of the lead zirconate titanate" is 
intended to be "the diffusion layer is for volatile components of the lead zirconate 
titanate." Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 15-19 and 21-25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Feral et al. (US 5703425) in view of Phillips (US 6476542), Inoue et 
al. (US 5438232), and Chandran et al. (US 20030127947). 

4. With respect to claim 15, Feral et al. discloses a ceramic element (Fig 1) with at 
least one substantially homogenous piezoelectric layer (item 1), the piezoelectric layer 
having a plurality of partial piezoelectric layers (item 6) arranged one on top of the other 
(Fig 1), at least one electrode layer (item 2) being arranged on at least one surface 
section of the ceramic layer (Fig 1), at least one further electrode layer (item 2) being 
arranged on a further surface section of the ceramic layer such that the electrode layers 
are arranged opposite each other and the piezoelectric layer is arranged between the 
electrode layers (Fig 1), characterized in that at least one of the electrodes layers is 
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arranged between the piezoelectric layer and at least one further piezoelectric layer (Fig 
1). 

Feral et al. does not disclose expressly that the piezoelectric layers are ceramic 
layers, that the at least one electrode layers are burled by the at least one further 
ceramic layer, or that said further ceramic layer Is a diffusion barrier layer. 

Phillips teaches that the piezoelectric materials, PZT green ceramics and PVDF, 
are Interchangeable, and that when used in layered configurations, PZT green ceramics 
is the preferred material (column 4, lines 32-47). 

Inoue et al. teaches a piezoelectric device In which the outenmbst electrodes are 
buried by a further layer of ceramic material (Fig 1 , item 3). 

Chandran et al. teaches a piezoelectric device similar to those of Feral et al., 
Phillips, and Inoue et al., in which the method of manufacturing results in the further 
ceramic layers being diffusion barriers (Paragraph 18). 

At the time of Invention, it would have been obvious to a person of ordinary skill 
in the art to combine the additional ceramic layers of Inoue et al., ceramic piezoelectric 
material of Phillips, and the diffusion barrier of Chandran et al. with the piezoelectric 
device of Feral et al. for the benefits of providing protection against moisture and 
mechanical damage (column 2, lines 60-68 of Inoue et al.), to be able to more easily 
provide the preferred transformer configuration with layering (column 4, lines 39-42 of 
Phillips), and to improve the electrical properties of the device (Paragraph 18 of 
Chandran et al.). 
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5. With respect to claim 16, the combination of Feral et al., Phillips, Inoue et al., and 
Chandran et al. discloses the ceramic element according to claim 15. Phillips discloses 
that the ceramic material is selected from the group of green ceramics and/or sintered 
ceramics (column 4, lines 32-47 and 58-60). 

6. With respect to claim 17, the combination of Feral et al., Phillips, Inoue et al., and 
Chandran et al. discloses the ceramic element according to claim 15. Feral et al. 
discloses that at least one of the partial ceramic layers has a partial layer thickness 
selected from the range 5\irr\ to 250^m inclusive (column 2, lines 39-42). 

7. With respect to claim 18, the combination of Feral et al., Phillips, Inoue et al., and 
Chandran et al. discloses the ceramic element according to claim 15. Feral et al. 
discloses that the ceramic layer has an overall layer thickness selected from the range 
lOjim to 5mm inclusive (column 2, lines 19-22 and 39-42). Feral et al. discloses a range 
of a few microns to 50 microns per partial layer, and 6 or 40 partial layers per ceramic 
layer. This results in a total thickness in the range of approximately ^8^^m (3^m x 6 
layers) to 2mm (50|am x 40 layers). 

8. With respect to claim 19, the combination of Feral et al., Phillips, Inoue et al., and 
Chandran et al. discloses the ceramic element according to claim 16. Phillips discloses 
that the ceramic material comprises a piezo-ceramic (column 4, lines 36-37). 

9. With respect to claim 21 , the combination of Feral et al., Phillips, Inoue et al., and 
Chandran et al. discloses the ceramic element according to claim 15. Both FeraI.et al. 
and Phillips disclose that the element is selected from the group of piezoelectric 
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transformers or piezoelectric bending transfomiers (Fig 1 of Feral et al. and title of 
Phillips). 

10. With respect to claim 22, the combination of Feral et al., Phillips, Inoue et al., and 
Chandran et al. discloses the ceramic element according to claim 15. Feral et al. 
discloses the method step of arranging the homogenous partial ceramic layers one on 
top of the other to form a stack (Fig 1). Phillips discloses the step of compacting the 
stack, the ceramic stack being formed with the ceramic layer (column 4, lines 58-60). 
Compacting the stack would inherently be part of sintering a ceramic stack. 

1 1 . With respect to claim 23, the combination of Feral et al., Phillips, Inoue et al., and 
Chandran et al. discloses the ceramic element according to claim 22. Phillips discloses 
that ceramic green films with a green ceramic are used as the homogenous partial 
ceramic layers (column 4, lines 32-47). 

12. With respect to claim 24, the combination of Feral et al., Phillips, Inoue et al., and 
Chandran et al. discloses the ceramic element according to claim 22. Feral et al. 
discloses that the step of compacting the stack includes laminating (Fig 1). 

13. With respect to claim 25, the combination of Feral et al., Phillips, Inoue et al., and 
Chandran et al. discloses the ceramic element according to claim 22. Phillips et al. 
discloses that the step of compacting the stack includes heat treatment of the stack 
(column 4, lines 58-60). 

Allowable Subject Matter 

14. Claims 26 and 28-35 are allowed. 
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1 5. The following is an examiner's statement of reasons for allowance. The prior art 
does not disclose or suggest "the further ceramic layer being a diffusion barrier layer for 
volatile components of lead zirconate titanate" in combination with the remaining claim 
elements of claim 26. The prior art does not disclose or suggest "a diffusion barrier for 
volatile components of lead zirconate titanate, the diffusion layer comprised of i) a 
second electrode layer arranged on a lowermost surface of the homogenous ceramic 
layer, and ii) a further ceramic layer arranged so that the second electrode layer is 
intermediate the further ceramic layer and the lowermost surface of the homogenous 
ceramic layer" in combination with the remaining claim elements of claim 28. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Response to Arguments 

16. Applicant's arguments with respect to claims 1 5-26 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

1 7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Shimabara et al. (JP 200-012375) discloses a multi-layer 
piezoelectric device having further ceramic layers that acts as diffusion barrier layers. 
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Any inquiry concerning tliis communication or earlier communications from tlie 
examiner should be directed to Derek J. Rosenau whose telephone number is 571-272- 
8932. The examiner can normally be reached on Monday thru Thursday 7:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Darren Schuberg can be reached on 571-272-2044. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infonnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Examiner 
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